Supplemental Figure 2
The maximum likelihood estimation on synapse state duration. (i) The analysis of dwell time for synaptic complexes were pooled and fitted a bi-exponential decay algorithm under normal buffer condition (k 1 =5. representing the presynapse state, and the association rate constant of (6.4±0.5)×10 -1 (N=17, R 2 =1.00) respectively. The N mentioned above is the number of events observed. All the data were fitted by using 8.0 Origin. The error is in 95% CL. 
Supplemental

Supporting Method
Maximum likelihood estimation
In order to extract the rate constants k 1 and k 2 together with the relative contributions a and (1-a) for the Cre-mediate recombination process, we applied the maximum likelihood parameter estimation (MLE) procedure according to the two channel radioactive decay studied by Brandt(47) . A bi-exponential probability distribution was used to fit the experimentally observed synapse state duration. Corresponding to the probability that a synaptic complex will decompose in time t, the probability for the decomposition of an individual synaptic complex with time t is govern by two paths. One with the rate constant k 1 and the relative contribution a, representing the decomposition of wayward complex, and a second path with rate constant k 2 and the relative contribution (1-a),
representing the completion of catalytic recombination process. The probability for the decomposition of synaptic complexes can be illustrated by The log-likelihood function (Eq. S.5) was evaluated for every individual data set using Matlab to extract the contribution factor, a, and the rate constants k 1 and k 2 .
